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[57] ABSTRACT 
The invention relates to a method and apparatus for the 
comminution of brittle material for grinding, particu 
larly send-like material such as metallurgical sand in the 
roller gap of a material bed roller mill. In order to create 
an optimum capacity for drawing in the material for 
grinding in the roller gap, the material for grinding at 
the inlet to the roller gap is set to a (mixed) moisture 
content of approximately 0.3 to 3.0%, preferably ap 
proximately 0.5 to 2.0%. 

18 Claims, 2 Drawing Sheets 
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METHOD FOR THE COMMINUTION OF 
BRI'I'I‘LE MATERIAL FOR GRINDING 

TECHNICAL FIELD 

The invention relates to a method and to apparatus 
for the comminution of brittle material for grinding, 
particularly sand-like material. 

BACKGROUND 

It is already known from DE-A-37 17 975 for brittle 
material for grinding to be crushed in the gap between 
two rollers which are pressed against one another at 
high pressure, wherein a part-stream of the comminuted 
material for grinding is returned to the roller gap and is 
further comminuted together with fresh material for 
grinding. In this connection the problem has arisen of 
satisfactorily comminuting material for grinding with a 
high moisture content which above a critical moisture 
value has a strong tendency to sticking end/or caking. 
In order to achieve this, at least a proportion of the 
part-stream returned to the roller gap is dried before 
re-introduction into the roller gap to such an extent that 
a mixed moisture content occurs in the roller gap which 
lies below the critical moisture content, and in this came 
the so-called “boundary moisture content” above 
which the material for grinding has a strong tendency 
to sticking and/or caking is taken to be 12%, so that a 
moisture content of somewhat below this value is 
sought. If the moisture content is regarded as too low 
then an arti?cial increase in the mixed moisture content 
is considered advantageous. 
The object of the invention is to provide a method 

and apparatus with a reliable and relatively easily con 
trollable mode of operation which ensures a particularly 
good capacity for drawing in brittle material for grind 
ing, particularly sand-like brittle material for grinding, 
into the roller gap between two rollers of a material bed 
roller mill. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

In the extensive tests on which the invention is based 
it has been found that in the communition of brittle 
material for grinding, such as for example ore, cement 
materials or the like and in particular also sand-like 
brittle material for grinding in the roller gap of a mate 
rial bed roller mill both with a particularly high mois 
ture content of the material for grinding and with dry or 
almost dry material, dif?culties can occur with the 
drawing in of the material to be comminuted into the 
gap between the two rollers. For example, in the com 
minution of dry metallurgical sand (vitreous grains of 
blast furnace slag) a greatly reduced capacity for draw 
ing in this material for grinding was established end, 
furthermore, the production of scabs (agglomerated 
particles of comminuted material like small plates) was 
greatly reduced to an undesirable extent, as a result of 
which the ?nal comminution in the material bed of the 
roller mill was severely impaired or no longer possible 
in the required manner. 
An optimum capacity for drawing in brittle material 

for grinding, and in particular sand-like brittle material, 
above all here metallurgical sand, in the roller gap of a 
material bed roller mill can be achieved by setting the 
material for grinding at the inlet to the roller gap to a 
(mixed) moisture content of approximately 0.3 to 3.0%, 
preferably approximately 0.5 to 2.0%. This moisture 
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2 
content results in extremely favourable scab production 
for. the comminution. 
A very favourable moisture content can be chosen in 

the range from approximately 0.6 to 1.5%. preferably 
around approximately 1%. 
When the material for grinding to be freshly deliv 

ered is relatively dry, then it can also be advantageous 
within the scope of the present invention if the moisture 
content of the material for grinding running into the 
roller gap which is regarded as optimum for a good 
drawing-in capacity can be set or controlled by increas 
ing the moisture content of this material for grinding by 
accurately controllable addition of water in the appro 
priate manner. 

In numerous material bed roller mills of the afore 
mentioned type as used in the art skewing of the rollers 
is often established, i.e. the two rollers of the material 
bed roller mills no longer run parallel to one another in 
the desired manner, so that an uneven gap was pro 
duced between the rollers or the surfaces thereof, being 
wider in the region of one end of the rollers than in the 
region of the opposite other ends. Moreover, undesir 
able vibrations, particularly of the rollers, have often 
been established in material bed roller mills in opera 
tion. 

In the aforementioned extensive tests which have 
been carried out for this invention it was also found 
surprisingly that by the quite deliberate adjustment or 
control of the moisture content of the material for 
grinding running into the roller gap the mode of opera 
tion of the material bed roller mill can be controlled 
very reliably and relatively simply not only as regards a 
particularly good drawing-in capacity but also as re 
gards the aforementioned skewing and the undesirable 
vibrations. 

If in this connection we ?rst of all consider only the 
skewing of the rollers which has been described above, 
then in the case of such skewing at least it is possible at 
least temporarily to increase the moisture content of the 
proportions of material for grinding delivered to the 
roller gap in the longitudinal region of the gap with the 
narrower width. It should be pointed out in this connec 
tion that other causes do lead to this skewing of the 
rollers, such as for example the delivery of large pieces 
of material in the region of one end of the rollers and 
?ne material in the region of the opposite end of the 
rollers, or also a corresponding one-sided delivery of 
material for grinding from the feed bin. In the extensive 
tests it was also found in the case of certain brittle mate 
rials for grinding that an increase in the moisture con 
tent of the incoming material for grinding in the longitu 
dinal region of the gap with the narrower width could 
very quickly stop the aforementioned skewing of the 
rollers, which could be achieved at an increased capac 
ity for drawing in material for grinding in this region of 
the smaller gap width, and certainly at least by a tempo 
rary increase in the moisture content of the material for 
grinding entering this longitudinal region of the gap. 
This rapid remedy for the skewing of the rollers can be 
achieved most favourably by a direct and controlled 
addition of water. These measures have proved particu 
larly advantageous in the comminution of metallurgical 
sand (granulated blast furnace slag) or similar sand-like 
brittle material for grinding. 
The problem of undesirable vibrations on the rollers 

or of the roller mill as a whole can also be solved by a 
speci?c increase in the moisture content of the material 
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for grinding being delivered to the roller gap. For this 
purpose a measurement signal derived from a vibration 
of the rollers can advantageously be utilised for control 
ling at least a temporary addition of water, and in this 
case the height of the vibration measurement value is 
also processed, during the general control of the mois 
ture content, as a factor with a view to alteration of the 
moisture content of the material for grinding being 
delivered to the roller gap, i.e. if for example undesir 
able vibrations occur and become greater then the mois 
ture content of the material for grinding being delivered 
or the additional water added is correspondingly In 
creased, whereas in the event of a decrease in the unde 
sirable vibrations the addition of water is again corre 
spondingly reduced or can even be stopped altogether 
(if for example in the meantime the mixed moisture 
content of the total material for grinding being deliv 
ered to the roller gap has been reset). 

It should again be mentioned at this point that the 
aforementioned skewing of the rollers and also the un 
desirable vibrations are frequently attributable to the 
delivery of excessively dry material for grinding, which 
frequently occurs in practice in the case of the afore 
mentioned metallurgical sand or similar brittle material 
for grinding; however, it should not be denied that there 
are also other causes-as mentioned above-which 
could lead to this undesirable behaviour of the rollers in 
operation. Thus for this reason it is advantageous if the 
measurement signals which announce the occurrence of 
these undesirable operating conditions are adduced not 
only for a direct alteration of the moisture content or an 
addition of water to the material for grinding but are 
evaluated and processed in a sensible manner as individ 
ual factors in the appertaining overall control of the 
moisture content. 
The mixed moisture content of the material for grind 

ing which is to be set according to the invention can be 
brought about in practical operation in different ways, 
eachdepending upon the material to be comminuted, 
the desired end product and the comminuting method 
or the corresponding comminuting apparatus to be 
chosen, and for control of this moisture content—as 
mentioned above—the current operational behaviour of 
the rollers or of the appertaining roller mill can be ad 
duced and the aforementioned addition of water or ?uid 
then serves to some extent as a type of grinding aid. 

If on the other hand fresh material for grinding which 
is relatively moist is to be comminuted, then this moist 
fresh material can be dried overall before delivery to 
the roller gap to an adjustable moisture content of ap 
proximately 0.3 to 3.0%, preferably approximately 0.5 
to 2.0%, for example in a corresponding drier con 
nected upstream. 
A further possibility also consists of drying a ?rst 

quantity of relatively moist fresh material for grinding 
to a moisture content of approximately §0.5% in one 
drying arrangement, to guide a second quantity of fresh 
material in a bypass to the drying arrangement and then 
to guide both quantities of fresh material together be 
fore delivery to the roller gap, wherein these quantities 
of fresh material can advantageously be chosen to be of 
such a size that a mixed moisture content of 0.3 to 3.0%, 
preferably approximately 0.5 to 2.0%, is set before the 
roller gap. 
Even if the entire fresh material for grinding or a 

corresponding quantity thereof is dried, so that the 
moisture content of the material for grinding to be de 
livered to the roller gap is set to the desired value, the 
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4 
moisture still contained in the material for grinding or 
the water which is still contained acts to some extent as 
a grinding aid for optimal drawing in of the material 
into the roller gap and for favourable scab production. 

Furthermore, if in the comminution as described 
above of the brittle material for grinding a part-stream 
of the comminuted material for grinding is returned to 
the roller gap is to be further comminuted together with 
the fresh material for grinding, then according to the 
invention the procedure is such that the total material 
for grinding composed of the fresh material and the 
returned material is set at the inlet to the roller gap to 
the mixed moisture content of approximately 0.3 to 
3.0%, preferably approximately 0.5 to 2.0%. In this case 
the returned material for grinding can be composed of a 
quantity of the material particles agglomerated into 
scabs and of tailings coming from a separating zone 
arranged downstream of the comminution. As already 
indicated above, the returned scabs ensure an optimum 
construction of the material bed in the material bed 
roller mill or in the gap between the two rollers of this 
roller mill. 

In the hybrid and ?nal grinding of the total material 
for grinding as set out above it is also advantageous 
with a predetermined material throughput capacity 
through the comminuting rollers to control the mois 
ture content and quantity of the fresh material for grind 
ing to be delivered as a function of the quantities and 
moisture contents of the quantity of scabs returned and 
the returned tailings. In this case the said material 
throughput capacity can be controlled for example 
according to a constant material feed quantity to the 
separating zone. The moisture content of the returned 
tailings can advantageously be set to a value of approxi 
mately 20.5%, which is already achieved in any case 
by generally appropriately drying the comminuted ma 
terial for grinding and thus also the tailings to be re 
turned in the separating zone, i.e. usually in an adapted 
air separator. By contrast, the moisture content of the 
returned quantity of scabs corresponds essentially to the 
mixed moisture content of the total quantity of material 
for grinding delivered to the roller gap. In the control 
of the individual quantities of material for grinding to be 
delivered to the roller gap it can also be particularly 
advantageous if the quantity of returned scabs on the 
one hand and the ratio between returned tailings and 
fresh material for grinding to be newly delivered on the 
other hand are each kept substantially constant. 

If the mass ?ows to be delivered to the roller gap 
have differing moisture contents and differing tempera 
tures, then when these ?ows are led together vapour 
formation may occur, which could lead to caking dur 
ing transport of the material for grinding to the roller 
gap. In order for this to be substantially avoided, it is 
also advantageous that the different mass ?ows of the 
fresh material for grinding and the material for grinding 
to be returned are mixed together shortly before the 
roller gap in such a way that the mass flows with rela 
tively moist material ?ow from one side and the mass 
flows with relatively dry material ?ow from the oppo~ 
site side towards one another and are brought together. 
This also ensures a suf?cient intermixing of the different 
mass flows over their trajectory parabola while they are 
being brought together, as a result of which relatively 
expensive additional mixing devices can be avoided. 

This method according to the invention is suitable in 
a particularly advantageous way for the comminution 
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of metallurgical sand or similar brittle material for 
grinding (as fresh material for grinding). 
Apparatus for the comminution of brittle material for 

grinding, particularly sand-like material for grinding 
such as metallurgical sand or the like, contains at least 
one material bed roller mill with a mill inlet, two contra 
rotating rollers which are pressed against one another at 
high pressure and a roller gap formed in the region 
between the rollers. Such apparatus is distinguished 
according to the invention in that arrangements for 
handling the delivered fresh material for grinding are 
arranged before the mill inlet in such a way that the 
material for grinding can be delivered to the roller gap 
with a moisture content of approximately 0.3 to 3.0%, 
preferably approximately to 2.0%. 

THE DRAWINGS 
The invention will be explained in greater detail 

below with the aid of the drawings, in which: 
FIG. 1 shows a simpli?ed ?ow diagram of a commi 

nuting apparatus according to the invention, 
FIG. 2 shows a similar ?ow diagram of the commi 

nuting apparatus which has been complemented by a 
moisture control arrangement. 

DETAILED DESCRIPTION 

In FIG. 1 the comminuting apparatus is shown in 
greatly simpli?ed form for the sake of clarity. This 
apparatus is intended in particular for the comminution 
of blast furnace slag contains a material bed roller mill 1 
with a mill inlet 2 serving for the delivery of material 
for grinding, two contrarotating rollers 3, 4 pressed 
against one another at high pressure as well as a roller 
gap 5 formed in the region between these rollers. Ar 
rangements for treating delivered material for grinding 
are arranged before the mill inlet 2 in such a way that all 
of the material for grinding can be delivered to the mill 
inlet 2 and thus to the roller gap with a moisture content 
of preferably between 0.5 and 2.0%. 

In the illustrated example of the apparatus it may be 
assumed that blast furnace slag (arrow 6) which is still 
relatively moist is delivered as fresh material for grind 
ing. Therefore this example of the apparatus contains as 
the arrangement before the mill inlet 2 a suitable drier 7 
in which the delivered fresh material for grinding- 
which is preferably circulating continuously-can be 
dried to a suf?cient extent. A bypass duct 8 for undried 
fresh material for grinding is also preferably co 
ordinated with the drier 7. In the region before the mill 
inlet 2 this bypass duct 8 is led together with the dry 
material duct 9 coming from the drier 7. 
Thus with the apparatus parts described above it is 

possible for a ?rst quantity of the metallurgical send to 
be comminuted to be dried in the drier 7 to a suf?ciently 
low moisture content, preferably approximately 
20.5%, whilst second quantity of the moist metallurgi 
cal send is led around the drier 7—bypassing it-in the 
bypass duct so that after the dried and undried (moist) 
fresh material for grinding have been brought together 
a mixed moisture or mixed moisture content can be 
achieved which is appropriate for the optimum draw 
ing-in possibilities in the roller gap 5. Naturally, corre 
sponding switch ?aps can also be provided which facili 
tate disconnection of the bypass from the drier 7 or also 
permit complete bypassing of the freshly delivered met 
allurgical sand around the drier 7 (when the metallurgi 
cal sand is suf?ciently dry). In the case of very dry 
metallurgical sand, which therefore no longer has to be 
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6 
passed through the drier, it can also be advantageous to 
increase its moisture content by the addition of water 
(cf. broken arrow 10) to a suitable value; apparatus parts 
for such addition of water will be dealt with in greater 
detail below in connection with FIG. 2. 
The previously described apparatus can be used 

when pure comminution in one pass of metallurgical 
sand or the like is merely to be carried out at the afore 
mentioned moisture content. 

In the overall representation of the apparatus in the 
schematic drawings it is also assumed that this apparatus 
also includes a separating device, preferably in the form 
of a suitable air separator 11, which serves for the classi 
?cation of material for grinding comminuted in the 
material bed roller mill 1. For this purpose a material 
duct 12 leads from the outlet of the material bed roller 
mill 1 to the air separator 11. From the air separator 
material for grinding which is suf?ciently comminuted 
can be discharged from the apparatus via a ?ne material 
duct 13, whilst oversize material separated off as tailings 
is returned via a tailings duct 14 to the mill inlet 2 so that 
these tailings can be further comminuted together with 
fresh material for grinding. A scabs duct 15, which 
serves for returning at least a proportion of the scabs 
coming from the material bed roller mill 1 to the mill 
inlet 2, is branched off from the material duct 12. The 
tailings and scabs to be returned to the mill inlet 2 of the 
material bed roller mill 1 can each be conveyed sepa 
rately via their ducts 14 and 15 respectively directly to 
the mill inlet, or there is also the possibility-not shown 
in detail in the drawings—that the tailings to be re 
turned to the mill inlet 2 in accurately dosed quantities 
via a tailings bin (intermediate bin) end in adaptation 
thereto the scabs can be passed either directly to the 
mill inlet 2 or ?rst of all to the tailings bin in a suitable 
end controllable manner. 

It should be pointed out at this point that all the afore 
mentioned ducts (6, 9, 12, 13, 14, 15) of the comminut 
ing apparatus can basically be any kind of conveying 
arrangements, such as for example mechanical and 
pneumatic conveying arrangements, pipe ducts, etc. 

In any case this apparatus offers several possibilities 
for delivering the material for grinding which is to be 
comminuted to the grinding gap with a mixed moisture 
content in the range of preferably between 0.5 and 
2.0%, as has been explained above using different or ' 
complementary methods. 
Some numerical examples are set out in support of the 

explanations given above of the method and the appara 
tus according to the invention. 

total throughput of material for grinding 250 t/h 
returned scabs 138 t/h = (S) 
returned tailings 84 t/h = (G) 
fresh material for grinding 28 t/h = (F) 
moisture content, tailings 0.5% = (g) 
moisture content, scabs = (s) 
moisture content, fresh feed material = (f) 

Assumption: for reasons of stability a mixed moisture 
content (mixed moisture) of 1% H2O should be set 
before or at the inlet of the material roller mill. It is 
assumed in this case that the moisture content of the 
scabs is equal to the moisture content of the total mate 
rial for grinding at the inlet to the roller mill or the 
roller gap. 
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With this assumption of the moisture content of the 
scabs of 1.0% a calculation from the following equation 

( 
gives a moisture content for the fresh material for grind 
ing of 2.5%. 

In this case, in order to achieve this moisture content 
the drier connected upstream of the material bed roller 
mill can be set to 2.5% residual moisture for the fresh 
material for grinding. If this should not be possible or 
sensible for process engineering reasons, then a propor 
tion of the moist fresh material for grinding can be 
bypassed around the drier whilst only the other propor 
tion of the fresh material for grinding is dried, so that a 
mixed moisture of dried and undried fresh material for 
grinding of 2.5% is produced. 
The aforementioned mixed moisture of the fresh feed 

material or material for grinding can be achieved for 
example in the following way: 

moisture content of fresh material for grinding 8% 
(metallurgical sand) before the drier 
1st part quantity of fresh material to drier 20.5 t/h 
moisture content of 1st part quantity of 0.5% 
fresh material after drier 
2nd part-quantity of fresh material (bypass 7.5 V1‘: 
quantity without drying) 

With the aid of the equation (formula) given above it is 
of course possible to calculate other desired (mixed) 
moisture contents for fresh feed material, and also any 
correspondingly altered moisture contents of the re 
turned material or altered quantities of returned mate 
rial. 

Furthermore, the moisture content of the returned 
tailings can be kept at a predetermined value, for exam 
ple preferably approximately 0.3 to 0.5%, by corre 
sponding setting of the separating air temperature in the 
separator (e.g. 95° to 100° C. at the separator outlet). In 
this case the moisture content of the scabs—possibly 
with slight variations upwards or downwards—will be 
approximately of the order of magnitude of the mois 
ture content of the total material for grinding at the mill 
inlet. 
The two examples of different material throughput 

capacities through the material bed roller mill or its 
comminuting rollers which are set out in the following 
table show clearly that the quantity of returned scabs on 
the one hand and the ratio between returned tailings and 
fresh material for grinding to be newly delivered on the 
other hand can each be kept substantially constant. 

total material throuhput quantity 100% 250 t/h 270 t/h 
returned scabs approx. 55% 138 t/h 149 t/h 
air separator feed quantity approx. 45% 112 t/h 121 t/h 
returned tailings 84 t/h 91 t/h 
requirement for fresh material for grinding 28 t/h 30 t/h 
ratio of returned tailings to fresh 3:1 3:1 
material for grinding approx. 

This table relates to ?ne grinding of metallurgical 
sand in a comminuting apparatus corresponding to the 
embodiment illustrated in the drawings. 

It can be inferred from the examples in this table that 
the percentage (approximately 55%) of returned scabs 
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8 
is set substantially constant and accordingly an increase 
in the total quantity of material for grinding to the mate 
rial bed roller mill and thus of its material throughput 
capacity (quantity) leads to an increase in the quantity 
of returned scabs. Furthermore, a requirement for fresh 
material for grinding is in each case dependent upon the 
quantity of ?nes extracted in the air separator. In this 
way the quantity of returned tailings to the material bed 
roller mill is also determined. 

In this connection it should also be pointed out that a 
kind of buffer silo for returned tailings can also be ar 
ranged in the region between the air separator and the 
mill inlet of the material bed roller mill in order to be 
able to control appropriately the quantity of tailings 
required for the material throughput capacity of the 
roller mill, which can be achieved for example by con 
tinuous level measurement and control, in which case a 
constant level—corresponding to the requirements— 
can be achieved by a corresponding raising or lowering 
of the quantity of tailings to be returned. The require 
ment for fresh material for grinding to be newly deliv 
ered to the material bed roller mill is then produced 
from the total quantity of material for grinding (material 
throughput capacity) for the roller mill minus the quan 
tity of returned tailings and minus the quantity of re 
turned scabs. 
Thus by the use of the method according to the in 

vention well as the apparatus according to the invention 
it is possible in order to achieve an optimum drawing-in 
capacity and optimum comminution conditions to set 
and maintain an advantageous mixed moisture content 
therefor in the range of preferably approximately 0.5 to 
2.0%, for which purpose above all the moisture con 
tents of the fresh material for grinding to be newly 
delivered and the returned tailings on the one hand and 
the respective part-quantities of returned scabs, re 
turned tailings and fresh material for grinding to be 
newly delivered on the other hand can be adduced, in 
each case on the assumption that the moisture content 
of the returned scabs corresponds approximately to the 
moisture content of the total quantity of material for 
grinding delivered to the communiting rollers and thus 
can be kept substantially constant. Furthermore, if the 
returned tailings have a constant moisture content (be 
cause of the drying as described above of the material 
for grinding to be delivered to the air separator), then it 
is merely necessary to calculate and control the mois 
ture content of the fresh material for grinding to be 
newly delivered, that is to say that the only moisture 
component which can be freely chosen is the moisture 
content of the fresh material for grinding to be newly 
delivered (from the drier and/ or bypass), and this mois» 
ture content is then set so that the average moisture of 
all the part-streams of material for grinding delivered to 
the mill inlet (=total quantity of material for grinding) 
corresponds to the desired moisture content in the roller 
gap. 
As has already been explained in greater detail above 

in the description of the method features, it is also ad 
vantageous if in addition to the moisture setting or con 
trol described above with the aid of FIG. 1 measure 
ments or measurement signals of any excessive vibra 
tions of the rollers or roller mill which may occur are 
processed in a general moisture control system. Ac 
cordingly, FIG. 2 shows an example in which a commi 
nuting apparatus according to FIG. 1 is complemented 
by a general moisture control system for the total quan 
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tity of material for grinding ?owing into the roller gap 
5 by means of a moisture control arrangement 20 which 
is only indicated schematically. 

This moisture control arrangement 20 is connected to 
a number of moisture measuring arrangements disposed 
at suitable locations (cf. dash-dot connecting lines) and 
in fact to a measuring arrangement 21 for freshly deliv 
ered material for grinding (6), a measuring arrangement 
22 for fresh material for grinding led together from the 
bypass duct 8 and the dry material duct 9, at least one 
measuring arrangement 23 for total material for grind 
ing brought together at the mill inlet 2, a measuring 
arrangement 24 for comminuted material for grinding 
and a measuring arrangement 25 for returned tailings. 
The moisture measurement signals from these measur 
ing arrangements 21 to 25 are processed as control sig 
nals for a mixed moisture content which can be preset. 
Moreover, a vibration measuring arrangement 28 is 

associated with the roller mill I or its roller frame at at 
least one suitable location. This vibration measuring 
arrangement 28 is also connected to the moisture con 
trol arrangement 20 (cf. dash-dot lines), and its measure 
ment signals can also be utilised as control signals for 
setting the moisture content. In this way by the use of 
the moisture control arrangement 20-with a view to at 
least temporary additional one-sided or overall addition 
of water by means of a water addition arrangement 
10'—the water content at the inlet 2 of the roller mill 1 
can be controlled so that undesirably high vibrations 
can be prevented or eliminated. 
We claim: 
1. A method of comminuting sand-like brittle material 

in a roller gap between a pair of high pressure, contraro 
tating rollers of a material bed roller mill, said method 
comprising: 

delivering a quantity of fresh sand-like brittle material 
from a supply thereof to the roller gap for crush 
ing; and 

maintaining the moisture content of the material just 
before said roller gap in an optimum range of 0.3% 
to 3.0%. 

2. The method of claim 1 including maintaining the 
moisture content of the material delivered to said roller 
gap in an optimum range of 0.5% to 2.0%. 

3. The method of claim 1 including maintaining the 
moisture content of the material delivered to said roller 
gap in an optimum range of 0.8% to 1.5%. 

4. The method of claim 1 including drying said fresh 
material upstream of said roller gap to said optimum 
range. 

5. The method of claim 1 wherein said fresh material 
initially has a moisture content in excess of the optimum 
range, said method including dividing said fresh mate 
rial upstream of said roller gap into ?rst and second 
parts, drying said ?rst part to reduce its moisture con~ 
tent, and combining the ?rst and second parts following 
drying of the ?rst part in such proportions that at said 
roller gap the combined material has a moisture content 
within the optimum range. 
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6. The method of claim 5 including drying said ?rst 

part to reduce the moisture content of said ?rst part to 
about 0.5%. - 

7. The method of claim 1 wherein said fresh material 
initially has a moisture content less than that of the 
optimum range, said method including adding water to 
the fresh material upstream of said roller gap in such 
quantity as to increase the moisture content of the mate 
rial at said roller gap to said optimum range. 

8. The method of claim 1 including monitoring varia 
tions in the width of the roller gap, and increasing the 
moisture content of material at the narrowest width of 
said roller gap to a level above that of the remaining 
material delivered to the roller gap. 

9. The method of claim 1 including monitoring the 
rollers for variation and adding water to said material 
upstream of the roller gap in response to vibration of the 
rollers. 

10. The method of claim 1 including returning par 
tially comminuted material that has passed through said 
roller gap to said roller gap and combining such par 
tially comminuted material with fresh material from 
said supply in such proportions that the moisture con 
tent of the combined material at the roller gap is within 
the optimum range. 

11. The method of claim 10 wherein some of the 
partially comminuted material is in the form of scabs. 

12. The method of claim 10 including controlling the 
quantity and moisture content of fresh material deliv 
ered to the roller gap from said supply as a function of 
the quantity and moisture content of the returned par 
tially comminuted material to maintain a predetermined 
material throughput through the mill. 

13. The method of claim 10 including mixing the 
fresh material from the supply and the returned par 
tially comminuted material upstream of the roller gap. 

14. The method of claim 1 including separating rela 
tively ?ne and relatively course fractions of said commi 
nuted material downstream of said mill, and returning at 
least a portion of the relatively course fraction to said 
roller gap for further crushing. 

15. The method of claim 14 wherein the returned 
relatively course fraction includes scabs and tailings, 
and including setting the moisture content of the re 
turned relatively course fraction to about 0.5% and 
setting the moisture content of the returned scabs to 
about the moisture content of the fresh material deliv 
ered to the roller gap. 

16. The method of claim 15 including maintaining the 
quantity of returned scabs substantially constant and 
maintaining the ratio between the returned tailings and 
the fresh material from said supply substantially con 
Stant. 

17. The method of claim 1 wherein the fresh material 
from the supply comprises metallurgical sand. 

18. The method of claim 1 including measuring up 
stream from said roller gap the moisture content of fresh 
material from said supply, and adjusting the moisture 
content of fresh material delivered to said roller gap to 
the optimum range. 

* * * * * 
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